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1 - Rosgen 
2 - Bank Assessment for Non-point source Consequences of Sediment 
3 - Bank Erosion Hazard Index (BEHI) 
4 - Near Bank Stress (NBS) 
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���� ������  *:� \!�3 � ��  N��L �0� )� ���S0�� �� ���� �a�/ ��	 >����L  �J%  � c�
h� � (

 ���� �)�
�� �	  ���� c�� ^� �� d=/ �m�� 
T � ��<��< ��� U��0� d=/ 4��<��< ��� |�/ ��e� ���	 �0����L.
3  

  

f%�-  WP��NBS  

 �S?0-� ��	 X��EJI  D���/ �� +���� X��  � D��% �� �	 D
 +�� )�  � �
3 K�
��  ���� �3�� ��%  ���Y�

NBS  +�=-% �� ���S0�� ���� ��	 X�� .��� ���3�NBS  :)� 
�%���/  

1-  �	��� ����)�� � ���� ���<�2 -  ��<��< ��� |�/  � o��Y�� K��3 E�&� (�L C9:�)  3 -   � A�B�! ,�3 E�&�

 A
 P9� ,�3 +������4-  A�
�% ,�3  � A�B�! ,�3 E�&�5-  ���� ^��B� d=/ �m��
T E�&�1  U��0�  �

 ��<��< ��� d=/6-  ��<��< ��� �3�� ��%  �  ���� ^��B� �3�� ��% E�&�7 -  E/�� D������ 4#�����)2014.(   

 g��%�� ��  ���� �3�� ��% +�=-% X�� +�� ����<��< ��� D���I ��2  X�� ES	 )� D��% �� D
 ��  � E��

  �?� )� �������� � 
3��  :9�� U���3 �
�	� D�*�  � ��=� A�-0�� �� ,���� X�� 
��� ����� �� .��=� ���S0��

                                                      
1 - Near-Bank Maximum Depth 
2 - Bankfull 
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 X�� ���) "�=0T� .��3 �=�  �Q�% �	 X��2  �5 � 6   .��3 �� ���S0�� �0*����`��  �  I�% ���I  ���� ��	 D��

  ��!����<i� E�&� X��  � 4 o��Y�� K��3 |�/  � ��<��< ��� 4  �  ���� ^��B� d=/ �m��
T E�&�

 d=/ U��0� ��<��< ���  >@3)2 ��<��< ��� �3�� ��%  �  ���� ^��B� �3�� ��% E�&� � ( 

( )
3 A�-0�� .  

  
 O7�2� �6=� �:�= :; ?�
S
=��B T)�N= b�M �cB�6   

) D��� � D���2014(  

  <���� )� ���S0�� �� ��<��< ��� �� �3�� ��%1   <���� )�  ���� ^��B� �3�� ��% �2   � C��:� )� ^��	 ����

 � .
�
 E�� )� ���S0�� �� ��e�� +��  � .��3 �� ���
 C=I ���
�� E3���� d��� )� �-� +�� )��� ���� ��	 ����

:� \!�3  ���� ^��B� d=/ �m�� 
T 4��<��< ��� |�/ :>��3 C��:� ��
�	 ��	 ���� ��  N��L �0� � ������  *

 .��3 �� ���� �)�
�� ��<��< ��� d=/ U��0� �  

)1 (    

)2(   

 �1  C��� �0� �� +%��� ,&T �� ��<��< ��� �3�� ��% 4(��%)  4 A
 �<��N 4(��)1000 4C��� �0� �� c�� �?��

g >:f A�03 481/9  4 ���f �� �0�R 4�0�  � ^�<��
�	 K��3 4S � �0� �� �0� �0&� ,�3 4D.E�� U��0� d=/ 4  

  

:��<��< ��� C9:� ���� �)�
��  �� W�I #����$% 4 ��!��� ��� ��) : ?=I )�  ��!��� ����� ��f
  �  I�%��  ����

  �< M���� ��i�� E3�  � ���	 >Y� �� � �	 ~�� ~�� #����$% 4�	 ~�&?� � �	 �B! ��f
  �  I�%�� 4 ��!���

�0� )� ���S0�� �� D��% ��  � .��3 �� \-*� ��<��< ��� |�/ �� ��<��< ��� ��i�� E3�  �)�
�� �� D
 ��  N��L

>@3) ��� ����3�4.(  
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O7�3�
S � �6=�  � �)��= :��%��% �A� ?  

  4�<�n)2004(  

  *:� \!�3 )� ���S0�� ��  ���� ^��B� d=/ �m�� 
T � d=/ U��0� D��=� \-*� ���� :d=/ ���� �)�
��

d=/ +������  � ��3 �� ���� �)�
�� d=/ 4��<��< ��� )� j?0-� g�:� �� ������ d=/ D���/  � C9:� �	 ��	

�� �	  c�� ^� �� d=/ +��0*�� � U��0�  ��  0��� �e� ��  ���� ^��B� d=/ �m�� 
T D���/  �  ��!��� (��

>@3) .���� �� ���S0�� 
� �%� ��B�� c�� � p�� >��� �����% )� B�� ��Y�� K��3 D���
 E��  � ���� .��34(  

 

O7�4
�%�\� ��:� [��&�  � �7) �� H�=�B �9�M [\&� O
(��2 ?�>������2 ?�
S � �6=� :  

o��Y�� K��31  � .M���
 �� E��  � p�� >��� �����% )� ���S0�� �� � 
��%� U�Y� �� C9:� �	 ���� �� o��Y�� K��3 :

 o��Y�� K��3 Ws� � ���� y��:� M	 
��� �e� ���� C9:� )� �� p�� >��� )� �
3  03���� ����% �
0�� X�� +�� ��

 >@3) ���
 E��  � ��5.(  

                                                      
1 - Radius of Curvature 
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�� +���% 
�
3 "�
I) ����1 .(  

  

 H�6F1WP�� ���

g+ ��6; : 
=��B I)�@�( ��N
� �� �Kh� ?�>) �QZ@��2011(  

�=a�M 
A _�D�=� `��� '�  

��%��% �A� )  

 
=��B T)�N= b�M �cB�6; '��=

��%��% �A� b�M �@:�� 
A  

)    

 T)�N= ���A ID+ '��=

 �A� ���A ID+ 
A 
=��B

��%��%  

I)�@�( ��N
�-


=��B ?�)12 )NBS(  

 )� �0*��3   )� �0=�1   )� �0=�80/0  M� �?�!  

3-21/2  5/1 -1  05/1 -80/0  M�  

20/2 - 02/2  80/1 -51/1  14/1 -06/1  U��0�  

2-81/1  50/2 -81/1  19/1 -15/1  ���)  

80/1 -50/1  3-51/2  60/1 -20/1  ���) �?�!  

 )� �0=�50/1   )� �0*��3   )� �0*��60/1  
�
3  

  


�(�)�> k�A �  

��	��$0�  |�/ 4o��Y�� K��3 >��3 ���h �<i�  ��!���  ���� ������ �� �f����� 4��<��<  ^��B� d=/ �m��
T

 d=/ U��0� � ��<��< ��� �3�� ��% 4 ���� ^��B� �3�� ��% 4 ���� ��<��< ������� �)�
�� d��� )� ���
�� ��	

 *:� � "�
I) 
�
 E�
� ������L�% ��	2.(  

                                                      
1 - Curvature coefficient 
2 - Moret 
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 H�6F2���U �%VS 
=�P��� 
=��B I)�@�( �� �K:� ?�>������2 :  b�� �A WP��NBS  

 [\&�

�9�M  

9 ^)�

�S6
�P  

 `���

_�D�=�  
 ^
� 

S 

 �A� a�M

(���) ��%��%  

 b�M �cB�6;

 
=��B T)�N=

(���)  

 �A� b�M �@:��

(���) ��%��%  

 ���A ID+

 T)�N=


=��B  

 ID+

 �A� ���A

��%��%  

1  50/1  68/14  022/0  8/6  9/0  675/0  238/194  6785/145  

2  50/1  16  019/0  8/9 1  7185/0  186/39  92/133  

3  43/1  714/53  023/0  5/7  7/0  4975/0  941/157  25/112  

4  54/1  934/49  024/0  4/9 7/0  4984/0  488/16  34/117  

5  77/1  92/11  017/0  9/5  7/0  406/0  739/116  7/67  

  

 |�/  � o��Y�� K��3 E�&� 4�	�0����L D
3 \-*� )� WL��<��< ��� U��0�  �  ���� ^��B� d=/ �m��
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�=! ,��a �)�
��05/1  +�� ������ ��	  ��!��� ���� ,05/1  �%5/1  �
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 �4  C��:� � ������ K�� )�4  �5  ������ E�� +���L C��:� ES� D��% �� +������� .
�3�� �� ��
�Ĥ� K�� )�

  .
�3�� �� E��n�� C��:� )� �%���L 

 H�6F3I)�@�( ��N
�  :WP�� X�@� �A ���U �%VS 
=�P��� 
=��B ?�)12 NBS  

 

 �% M� �?�! C��:� �m�� ��  ��!���  ���� ���L ������ D�B�� 4��<��< ��� |�/  � o��Y�� K��3 E�&� y��� ��

 C9:� BI  � E�� U��0�2<��< ��� d=/ U��0�  �  ���� ^��B� d=/ �m�� 
T E�&� y��� �� 4  ���� �m�� �� ��

 C9:� � M� ������ �	5  �m�� ��<��< ��� �3�� ��%  �  ���� ^��B� �3�� ��% E�&� y��� �� ��� .E�� U��0�

 C9:� � ���) �?�! ������ C��:�5  .E�� �h��0� E��h�� ��  � E�� 
�
3  

 \!�3 y��� �� �m��
T E�&�d=/ ��<��< ���  d=/ U��0�  �  ���� ^��B�  C��:�1 ,2 ,3  �4  ������ D�B��

 C9:� �� � M�  ���� ����L5  E:��9� ���
�� #�
	�*� �� l��0� +��  � 
3�� �� U��0�  ���� ����L ������

 [\&�

�9�M  

 `���  '��=

�=�  a�M 
A _�D

��%��% �A�  

NBS  

 T)�N= b�M �cB�6; '��=

 �A�  b�M �@:�� 
A 
=��B

��%��% 

NBS  

 ���A ID+ '��=

 ID+ 
A 
=��B T)�N=

��%��% �A� ���A  

  
NBS 

1  15/2  U��0�  33/1  M�  33/1  ���) �?�!  

2  63/1  ���) �?�!  39/1  M�  39/1  ���) �?�!  

3  16/7  M� �?�!  4/1  M�  40/1  ���) �?�!  

4  31/5  M� �?�!  4/1  M�  40/1  ���) �?�!  

5  02/2  U��0�  72/1  U��0�  72/1  
�
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Abstract  
There are seven methods for estimating NBS, which include: channel pattern and bar assessment, ratio of radius 
of curvature to bank-full width (Rc/Wbkf), ratio of pool slope to average water surface slope (Sp / S), ratio of pool 
slope to rifle slope (Sp/Srif), ratio of near-bank maximum depth to bank-full mean depth (dnb/dbkf), ratio of near-
bank shear stress to bank-full shear stress (τnb/τbkf) and use of velocity profile/isovel/velocity gradients. In this 
article, three methods were selected for estimating Near Bank Stress (NBS); Rc/Wbkf, dnb/dbkf, τnb / τbkf and then 
according to these methods, the erosion of the Galali river banks were determined at different levels from very 
low to extreme. Results showed that in the method radius of curvature to bank-full width (Rc/Wbkf), the bank 
erosion was moderate to very low and in the method near-bank maximum depth to bank-full mean depth 
(dnb/dbkf) in most cross-sections, the bank erosion was low and in method near-bank shear stress to bank-full 
shear stress (tnb/tbkf) the bank erosion was very high. Also, curvature coefficient shows that the river is sinuosity 
in cross-sections 1, 2 and 3 and is a meandering river in cross-sections 4 and 5. Comparing the results and field 
observation shows that the method near-bank maximum depth to bank-full mean depth is acceptable. Finally, in 
the Galali river, results of near-bank maximum depth to bank-full mean depth (dnb/dbkf) for assessment of the 
bank erosion (NBS) is better than method radius of curvature to the bank-full width (Rc/Wbkf) and near-bank 
shear stress to bank-full shear stress (tnb/tbkf). The Galali river has low to moderate bank erosion potential. Also, 
the river is sinuosity in upstream and is meandering in downstream and according to field observation, bank 
erosion potential in downstream of the Galali river is more that upstream. 
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